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MATERIALS AND METHODS
Hexamethylphosphoramide was obtained from various sources and its effect on fertility compared with that of material purified by preparative gas-liquid chromatography. Other compounds used in this work were prepared by methods described or referred to elsewhere .
The rats used were of a Wistar strain originally obtained from the United States which have maintained a high reproductive rate over many years. They were fed on standard pellet diet with no supplements.
Fertility data were obtained by a serial mating procedure applied to treated males of proven fertility (Bock & Jackson, 1957; Jackson, Fox & Craig, 1961 Table 2 ). Although continuing to gain weight, all animals became sterile in the 6th week and remained so for almost 3 months (Table 2) ; in fact only three of eight males recovered their fertility after 6 months (Table 3) . One half of this dose rate did not produce consistent phases of sterility in the treated males and 25 mg/kg by mouth daily for 1 month had no effect on fertility ( Table 2) .
The histological results are consistent with an antispermatogenic action and correlate with the effects observed on fertility. Gonads from the 50 mg/kg treatment group provided no significant evidence of damage to the seminiferous epithelium whereas animals receiving 100 mg/kg showed severe damage to the testes by the end of treatment (3 weeks). Most of the tubules were depopulated G-granular; LG-losing granules; H-hyalinized; V-vacuolated. A-acidophil cell (Mallory's acid fuchsin-aniline blue-orange G stain). (PI. 1, Fig. 1 ). However, rat testes examined 18 weeks after the first dose showed full spermatogenesis in some tubules (PI. 1, Fig. 2 ) although others remained depopulated and contained only Sertoli cells (PI. 1, Fig. 3 ). Dosage of 500 mg/kg daily for 5 or 6 days produced drastic changes in the testes of all animals. The tubules remained small after 14 weeks, the majority containing only Sertoli cells (PI. 1, Fig. 4) , although some showed evidence of spermatogenic activity. Interstitial tissue appeared normal. (Mottram & Cramer, 1923) and there is other evidence in favour of a feed-back mechanism from the seminiferous epithelium to the pituitary (Johnsen, 1964; Lacy, 1967 (Chang & Borkovec, 1966 (Chang et al., 1964) or sterility in rats, raised the possibility that the action could be due to some metabolite. In fact, pentamethylphosphoramide, the major metabolite in the rat (Table 2 ). Thus the presence of six methyl groups in the phosphoramide molecule is essential for the antifertility action. It is possible that one of these groups is operative in the antispermatogenic mechanism (e.g. by alkylation) although the functional type of sterility produced by the methyl donors, methylmethanesulphonate (Jackson et al., 1961) and trimethylphosphate , render this less likely.
The interesting antifertility activity of the HMPA molecule is seen to be highly specific and provides little scope for systematic structural modifications. At present, it is not possible to predict structure/activity relationships but the specific actions of known compounds implies that a more intensive search will lead to further discoveries in this field.
